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Description 

INTEGRATED REDUCED MEDIA 
INDEPENDENT INTERFACE 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The present invention relates to an integrated reduced 

media independent interface, and more specifically, to an 
integrated reduced media independent interface for re- 
ducing pin count and related method. 

[0003] 2. Description of the Prior Art 

[0004] In modern society, information flows acrossnetworks so 
that people can share information and technology. With 
the growing need for bandwidth, significant development 
is occurring in the area of high-speed networking. In the 
future, Ethernet will not only be used in local area net- 
works (LANs) but also in wide area networks (WANs). 

[0005] In the related specifications of Ethernet, the media inde- 
pendent interface for connecting a medium access control 



circuit (MAC circuit) and a pliysical circuit (PHY Circuit) is 
replaced by the reduced media independent interface 
(RMII). The specification of the reduced media indepen- 
dent interface (RMW) is the same as the specification of the 
media independent interface (l\/lll), and these specifica- 
tions are essentially according to IEEE 802.3 and IEEE 
802. 3u. 

[0006] Comparing the reduced media independent interface 

(RMII) with the media independent interface according to 
the prior art, the most important improvement is that chip 
pin count is reduced. In the manufacture of chips and in 
packaging techniques, ping count influences cost. The 
greater the number of pins is, the higher the cost is. This 
means that the reduced media independent interface pro- 
vides a good choice of interface count with the IEEE 
802. 3u specification. Please refer to Fig.l. Fig.l is a 
schematic diagram of the reduced media independent in- 
terface (RMII). From the above, the reduced media inde- 
pendent interface (RMII) 10 is used for connecting a 
medium access control circuit (MAC circuit) 12 and a 
physical circuit 14 (PHY circuit). The reduced media inde- 
pendent interface can be separated into two parts by the 
transmission direction of signals and data: a transmitter 



16 and a receiver 18. In the transmitter 16 the transmis- 
sion direction of signals is from the medium access con- 
trol circuit (MAC circuit) 12 to the physical circuit 14. In 
the receiver 18, the transmission direction of signals and 
data is from the physical circuit 18 to the medium access 
control circuit (MAC circuit) 12. The reduced media inde- 
pendent interface can be separated into a plurality of spe- 
cialized interfaces. The interfaces in the transmitter 16 in- 
clude a transmission data interface (TXD) and a transmis- 
sion-enabling interface (TX_EN). The transmission data 
interface is used for transmitting data from the medium 
access control circuit (MAC circuit) 12 to the physical cir- 
cuit (PHY circuit). In general, there are two transmission 
speeds: lOMb/s and lOONb/s. When the transmission-en- 
abling interface (TX_EN) outputs a high voltage in an as- 
sert mode, the physical circuit 14 receives the data trans- 
mitted from the medium access control circuit (MAC cir- 
cuit) 12 through the transmission data interface. In other 
words, when the transmission-enabling interface (TX_EN) 
is not in assert mode (ex: the transmission-enabling in- 
terface outputs a predetermined low-voltage signal), the 
physical circuit does not receive data from the medium 
access control circuit (MAC circuit) 12. 



[0007] Please refer to Fig.l. The receiver 18 of the reduced media 
independent interface {RMW) 10 includes a reference clock 
interface (REF.CLK), a receiving-enabling interface, an er- 
ror-detecting interface (RX_ER) and a data receiving inter- 
face (RXD). The reference clock interface is used for pro- 
viding a reference clock to the specialized interfaces of 
the reduced media independent interface 10 (RMII) that 
include the transmission data interface (TXD), the trans- 
mission-enabling interface (TX_EN), the receiving-en- 
abling interface (CRS_DV), the error-detecting interface 
(RX_ER), and the data receiving interface (RXD). The refer- 
ence clock is generated by the MAC circuit 12 or by an 
external source. Therefore, the detail interfaces of the re- 
duced media independent interface 10 (RMII) operate syn- 
chronously according to the reference clock. Please refer 
to the Fig. 2. Fig. 2 is a time sequence diagram relating to 
the plurality of interfaces of the receiver 18 in the reduced 
media independent interface 10 (RMII). The data receiving 
interface (RXD) is used for transmitting data from the 
physical circuit 14 (PHY circuit) to the medium access 
control circuit (MAC circuit) 12. When the reduced media 
independent interface 10 (RMII) is in an idle mode (the re- 
ceiving-enabling interface is at a predetermined low volt- 



age), the medium access control circuit (MAC circuit) 12 
rejects data from tlie physical circuit (PHY circuit) 14 
through the data receiving interface. When the receiver 18 
operates, the physical circuit (PHY circuit) 14 does not de- 
tect an invalid code or other error information and the 
physical circuit 14 (PHY circuit) does not detect data to be 
transmitted, the reduced media independent interface 10 
(RMII) is not in the idle mode, the receiving-enabling in- 
terface is set to a predetermined high voltage, the error- 
detecting interface (RX_ER) is at a low voltage, the reduced 
media independent interface 10 (RMII) is in a transmis- 
sion-enabling mode, and the medium access control cir- 
cuit (MAC circuit) 12 receives data from the physical cir- 
cuit 14 through the data receiving interface (RXD). When 
the physical circuit (PHY circuit) detects the invalid code or 
other error information, the error-detecting interface is in 
a predetermined high voltage and the medium access 
control circuit (MAC circuit) 12 detects data from the 
physical circuit 14 (PHY circuit) as invalid data. At this 
moment, the reduced media independent interface is in an 
error-detection mode, and the medium access control cir- 
cuit (MAC circuit) 12 rejects data from the data receiving 
interface 14. So, the error-detecting interface (RX_ER) can 



improve the rate of transmission of correct data in tlie re- 
duced media independent interface 10 (RIVIII). 
[0008] However, in the requirement for reducing spin count and 
in consideration of conforming tlie specification of tlie re- 
duced media independent interface 10 (RMW), when the 
prior art reduced media independent interface is designed 
adaptively, it is better to further reduce the pin count of 
the reduced media independent interface lower the cost of 

the related products. 
Summary of Invention 

[0009] It is therefore a primary objective of the claimed invention 
to provide an integrated reduced independent interface. 

[0010] According to the claimed inventionan integrated reduced 
media independent interface (Integrated RMII) for inter- 
connecting a medium access control circuit (MAC circuit) 
and a physical circuit (PHY Circuit) includes a transmission 
data interface (TXD) for transmitting data from a media 
control circuit to the physical circuit (PHY circuit), a trans- 
mission-enabling interface (TX_EN) for controlling the 
transmission data interface (TXD), a reference clock 
(REF.CLK) interface for providing a reference clock to the 
integrated reduced media independent interface 
(Integrated RMII), a receiving-enabling interface (CRS_DV) 



for detecting a low-voltage indicating an error-detection 
mode and an idle mode, and a high voltage indicating a 
transmission-enabling mode and a data receiving inter- 
face (RXD) for transmitting the data from the physical cir- 
cuit (PHY circuit) to the medium access control circuit 
(MAC circuit). Certainly, the integrated RMII could further 
comprise some parts being nothing about the transmit- 
tion of the data. However, the parts are independent on 
the character(s) of the invention, and would not be dis- 
cussed in the specification. 
1] According to the claimed invention a method for trans- 
mitting data with an integrated reduced media indepen- 
dent interface (Integrated RMII) comprises the following 
steps: using the physical circuit (PHY circuit) to provide a 
low voltage to the receiving-enabling interface in a error- 
detection mode or an idle mode; using the physical circuit 
(PHY circuit) to provide a high voltage to the receiving-en- 
abling interface in a transmission-enabling mode; using 
the medium access control circuit (MAC circuit) to receive 
the data transmitted from the physical circuit (PHY circuit) 
via the data receiving interface when the receiving-en- 
abling interface outputs a high voltage; using the medium 
access control circuit (MAC circuit) to reject the data 



transmitted from the physical circuit (PHY circuit) via the 
data receiving interface when the receiving-enabling in- 
terface outputs a low voltage. 
[0012] Significantly, to compare with the prior art, the invention 
integrates the error-detecting interface into the receiving- 
enabling interface so that the two functions of two con- 
ventional interface is performed by the presented inte- 
grated RMII interface. Therefore, the number of pins is re- 
duced and then both the required material and the fabri- 
cation cost are reduced, but the functions of the pre- 
sented integrated RMII interface are not degraded. 
Brief Description of Drawings 

[0013] Fig.l is a schematic diagram of the reduced media inde- 
pendent interface (RMII) according to the prior art. 

[0014] Fig. 2 is a time sequence diagram of operation of a plural- 
ity of interfaces in the reduced media independent inter- 
face (RMII) of Fig.l. 

[0015] Fig3 is a schematic diagram of the integrated reduced 
media independent interface (RMII) according to the 
present invention. 

[0016] Fig. 4 is a time sequence diagram of operation of a plural- 
ity of interfaces in the integrated reduced media indepen- 
dent interface (RMII) of Fig. 3. 



Detailed Description 

[0017] The technical features of the invention are essentially 

based on the specification of reduced media independent 
interface according to IEEE 802.3 and 802. 3u. The error- 
detecting interface, especially the function(s) of the error- 
detecting interface, is combined in the receiving-enabling 
interface in the invention without the external error- 
detecting interface (RX_ER). Please refer to Fig. 3. Fig. 3 is a 
schematic diagram of the integrated reduced media inde- 
pendent interface (RMII). Compared to the prior art, the 
integrated reduce media independent interface 20 is also 
used for connecting a medium access control circuit (MAC 
circuit) and a physical circuit 24 (PHY circuit). However, 
the integrated reduced media independent interface 20 
without the external error-detecting interface (RX_ER) 
comprises a transmission data interface (TXD) for trans- 
mitting data from the medium access control circuit (MAC 
circuit) 22 to the physical circuit 24 (PHY circuit), a trans- 
mission-enabling interface (TX_EN) for controlling the 
transmission data interface (TXD), a reference clock inter- 
face for providing a reference clock, a receiving-enabling 
interface (CRS_DV) and a data receiving interface (RXD) for 
transmitting data from the physical circuit 24 (PHY circuit) 



to the MAC circuit 22. The reference clocl< is generated by 
a medium access control circuit (IVIAC circuit) 22 or an ex- 
ternal source. The transmission interface (TXD), the trans- 
mission-enabling interface (TX_EN), the receiving-en- 
abling interface (CRS_DV) and the data receiving interface 
(RXD) operate synchronously according to the reference 
clock. 

[0018] Please refer to Fig. 4. Fig. 4 is a time sequence diagram of 
operation of a plurality of interfaces in the integrated re- 
duced media independent interface (RMII) 20 of Fig. 3. In 
the embodiment, the data receiving interface (RXD) is a 
binary transmission cable separated into two lines RXD[0] 
and RXD[1]. The data receiving interface RXD(RXD[0], 
RXD[1]) could transmits a binary data from the physical 
circuit 24 (PHY circuit) to the medium access control cir- 
cuit (MAC circuit) 22 in a clock period of the reference 
clock. When the receiving-enabling interface is in the idle 
mode (the receiving-enabling interface is at a predeter- 
mined low voltage), the medium access control circuit 
(MAC circuit) 22 does not receive data transmitted from 
the physical circuit (PHY circuit) 24 through the data re- 
ceiving interface (RXD). When the physical circuit (PHY cir- 
cuit) 24 does not detect any invalid code or other error in- 



formation and the physical circuit (PHY circuit) 24 detects 
data to be transmitted, the integrated reduced indepen- 
dent interface 20 is not in the idle mode. When the receiv- 
ing-enabling interface is at a predetermined high voltage, 
the integrated reduced independent interface 20 is in a 
transmission-enabling mode. The medium access control 
circuit (MAC circuit) 22 receives data from the physical 
circuit (PHY circuit) 24 through the data receiving interface 
(RXD). When the physical circuit (PHY circuit) 24 detects 
the invalid code or other error information, the receiving- 
enabling interface (CRS_DV) is used for detecting the error 
as the structure of the integrated reduce media indepen- 
dent interface 20 is without the error-detecting interface. 
The receiving-enabling interface (CRS_DV) is set to a pre- 
determined low voltage, and the MAC circuit 22 detects 
data transmitted from the data receiving interface (RXD) 
as invalid data and does not receive this data. At this mo- 
ment, the integrated reduced media independent interface 
20 is in an error-detection mode. In addition, the data re- 
ceiving interface replaces the error-detecting interface of 
Fig.l. 

[0019] Comparing Fig. 2 with the time sequence diagram in Fig. 4, 
the features of the invention are illustrated. In Fig. 2, the 



error-detecting interface (l^_ER) acliieves tlie related 
function by raising tlie voltage in the error-detection 
mode. At the same time sample point, as shown in Fig. 4 
the receiving-enabling interface (CRS_DV) lowers the volt- 
age to achieve the related function in the integrated re- 
duced media independent interface 20 of the invention to 
make the medium access control circuit (MAC circuit) 22 
detect the transmitted data as invalid data and not receive 
such data. 

[0020] In conclusion, under the controlling of the physical circuit 
24 (PHY circuit) of Fig. 3, the error-detecting interface 
(RX_ER) is combined into the receiving-enabling interface 
(CRS_DV) and the receiving-enabling interface (CRS_DV) is 
at a low voltage in the error-detection mode (when the 
physical circuit (PHY circuit) detects an invalid code or 
other error information), and in an original idle mode 
(during system reset, when there is no transmission data, 
or when the physical circuit 24 (or the medium access 
control circuit (MAC circuit) 22 is not operating.). The re- 
ceiving-enabling interface (CRS_DV) is at a high voltage in 
a transmission-enabling mode (when the physical circuit 
24 does not detect an invalid code or other error informa- 
tion and detects that data is to be transmitted). This is 



because the data receiving interface (I^D) outputting a 
liigli voltage is specified in tlie specification of tlie re- 
duced media independent interface (RIVIII) according to 
IEEE 802.3 and IEEE 802. 3u. The medium access control 
circuit (MAC circuit) 22 receives data from the physical 
circuit 24 (PHY circuit) through the data receiving interface 
(RXD). When the receiving-enabling interface (CRS.DV) 
outputs a low voltage, the medium access control circuit 
(MAC circuit) 22 rejects data from the physical circuit 24 
(PHY circuit) through the data receiving interface (RXD). 
Thus, it is not necessary to use the increases of the volt- 
age in the error-detecting interface to alert the system. In 
the invention, a voltage drop in the receiving-enabling in- 
terface is used to achieve the goal of alerting to and re- 
jecting receiving data. In this way, compared to the prior 
art, the pin count of the reduced media independent in- 
terface 24 (RMII) of Fig. 3 according to the invention is re- 
duced to less than the pin count of the reduced media in- 
dependent interface 10 (RMII) of Fig.l. In addition, the 
Ethernet system resources of the integrated reduced me- 
dia independent interface 20 according to the invention 
can be simplified. 
[0021] Those skilled in the art will readily observe that numerous 



modifications and alterations of tlie device may be made 
wliile retaining the teacliings of tlie invention. Accord- 
ingly, the above disclosure should be constructed as lim- 
ited only by the metes and bounds of the appended 
claims. 



